In the B 9 C 3 H 12 + cation the electron configurations of each H, B, and C are 1s 0.85 , 2s 0.66 2p 2.17 , and 2s 1.03 2p 3.66 , respectively. This means that H and B atoms lose 0.15 and 0.17 electrons while C atom gains about 0.69 electrons.
Supplementary Text 3. Nucleus-independent chemical shift (NICS) criterion of
Pyridine-H + :
In order to confirm the stability of organic molecule, we calculated the nucleusindependent chemical shifts (NICS). Due to its simplicity and efficiency the NICS criterion 1 is an effective probe of aromaticity, consistent with the Hückel's rule. 1 NICS is typically computed at ring centers, at points above, and even as grids in and around the molecule. Significantly, negative NICS values in the interior positions of rings indicate the presence of induced diatropic ring currents or "aromaticity", whereas positive values at each point denote paratropic ring currents and "antiaromaticity".
Several NICS indices are in common use, and because the NICS is a tensor, different components of the tensor are considered as appropriate indices of aromaticity. 2 In our study, we calculated NICS at the ring center (NICS(0)) and 1 Å above the ring center (NICS(1)). We find that the NICS(0) and NICS(1) are -7.78 and -9.34 which confirm
Pyridine-H + 's aromaticity.
Supplementary Text 4. Electron localization function (ELF) analyses of Pyridine-H + :
Electron localization function (ELF) slices have also been calculated in the Pyridine- 
Supplementary Methods
The atomic structure optimizations, NICS, and vibrational frequency (IR and Raman) are calculated at the MP2 level. [4] [5] [6] Besides, single point calculations of molecular orbitals NBO analysis are carried out at the CCSD level of theory, 7, 8 with 6-311+G * basis set for all atom, 9 embedded in the Gaussian 09 code. 10 Frequency analysis was performed at the same level of theory to ensure that there are no imaginary frequencies and the structures belong to a minimum in the potential energy surface.
Thermodynamic stability, magnetic properties, and ELF analysis are carried out using density functional theory (DFT) as implemented in the Vienna Ab initio Simulation Package (VASP). 11 The projector augmented wave (PAW) method 12 and
Perdew-Burke-Ernzerhof (PBE) 13 The electron localization function (ELF) is a clear description of electron distribution in molecules, 15 which is used for chemical bond classification. 16 The ELF refers to the jellium-like homogeneous electron gas and renormalizes the value to between 0.0 and 1.0. The values of 1.0 and 0.5 correspond to fully localized and fully delocalized electrons, respectively, whereas the value 0.0 refers to nearly no charge density. We calculated the ELF of the Pyridine-H + cation to identify its bond character.
Slices parallel in the ring plane are called ELF(0) and 1 Å above the ring plane called ELF(1). These are plotted in Fig. s6a and s6b, respectively.
To account for strong correlation of the unfilled d orbital of Mn-d atom, we apply the GGA+U scheme to account for the magnetic property of Mn(B 3 N 3 H 6 ) 2 . 17 We carried out test calculations with effective U values ranging from 2 to 5 eV, and found that the magnetic moment of Mn is 4μ B and 3μ B in Mn(B 3 N 3 H 6 ) 2 + cation and Mn(B 3 N 3 H 6 ) 2 neutral, respectively, no matter which value of U adopted.
